Variation in pathogenicity of different strains of Xenorhabdus nematophila; Differential immunosuppressive activities and secondary metabolite production.
Xenorhabdus nematophila, an entomopathogenic bacterium, is mutualistic with the nematode Steinernema carpocapsae. The bacterium produces secondary metabolites to inhibit target insect phospholipase A2 (PLA2) and induce immunosuppression, which is required for the pathogenicity of this bacterium-nematode complex. However, it was unclear if immunosuppressive intensity of the bacteria was correlated with their insecticidal potency. We compared six different X. nematophila strains inhibiting the immune responses of the beet armyworm (Spodoptera exigua) to explain their virulence variations. In addition to four known strains obtained from the Korean Agricultural Culture Collection, we identified two new strains (SK1 and SK2) of X. nematophila from two different isolates of S. carpocapsae. Although all six strains were virulent, they showed significant variation in median lethal bacterial dosage (LD50). The LD50 of most strains was 15-30 CFU/larva, however, the LD50 of the SK1 strain was more than two-fold higher against S. exigua larvae. Immunosuppressive activities of the six strains were measured by comparing hemocyte-spreading behavior and nodule formation; the SK1 strain was significantly less potent than other bacterial strains. These suppressed hemocyte behaviors were recovered by adding arachidonic acid (a catalytic product of PLA2) into all six strains. Bacterial culture broth was fractionated with different organic solvents and the ability to inhibit immune response and PLA2 activity were assessed. All organic extracts had immunosuppressive activities and PLA2-inhibitory activities. GC-MS analysis showed that these organic extracts possessed a total of 87 different compounds. There were variations in chemical components among the six bacterial strains. Organic extracts of SK1 strain, which exhibited the lowest virulence, contained the least number of secondary metabolites.